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(57) Abstract 

PURPOSE: To enable a high-speed 

simplifying an arithmetic processing 
calculation. 



processing by 
for remainder 



CONSTITUTION: A multiple table 5 containing multiplies 
of a modulus N of a remainder corresponding to 
prescribed low-order bits of an input register 1 is 
provided and retrieved on the basis of prescribed 
low-order bHs of a number to be subjected to the 
remainder calculation T in the input register 1 to 
obtain a multiple of the modulus N of the remainder 
corresponding to the prescribed low-order bits of T. An 
adder 3 adds the multiple of the modulus N of the 
remainder, obtained by the indexing in the multiple 
table 5, to the contents of the input register 1. The 
contents of the input register 1 are updated with the 
prescribed high-order bits of the addition result of the 
adder 3 each time the addition by the adder 3 is 
performed (n) times as prescribed. A correcting device 4 
performs a correcting processing for (t) obtained as the 
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1 1 a* *na«3iM«sr»«rt-a A2> WS? 
(i) fc> 

ttriEA*^** (i) M&^sns^Js&gcoT&M 

(2) fc, 

Weft***** (2) -T?*»fe^5fiJjfe<OjSfeOffiPfgci: 
MBWjf'^* (i) vtonfktMfir&kbkliCs 

(3) 

tilia*P»^ (3) (D*P^^*»C^UTfiJ^*<0*jE 

iassrife-f-fci?)©«iE#© (4) k*&mr%^k*m 

[if*«2] (2) tt, t«MOT& 

=r—-f/v (5) Sr*U rro^x-^ (5) SrSoffi 

tW3JM3fto»©^*«»*»«#aT?*« s fc 
fc+ai!i*3iifciE«©fifcfetMirii«. 

[11**3] {&*3¥?fe3=.J& (2) tt, %»J^©T& 

-zfjv (4 1) *mffiM£m.<r> T&ffife yf y hx&m 

®. (4 2) fc, 3Wjfe©****H-S«05fe©tfe^^^ 

(12) t, tm*Mmmxi&*9t (42) -e^cns 

{S«5c««i:MfB*J^coft^^^ (12) *»6>#t>*V5 
PJ^co^t^»^:i-S*»^ (14) fc£r#U MB 
(10) fc-J:t>tWa«WsWft«>TffiJf3feK' 

^ fc £#&fc-rsii#* 1 feBttOlftfetttNHL 

[»*«4] »*«2^J*t^^ga^fflV^5^7 i 

S (6 2) fc, ffifiBMOSbAl)F^« (6 2) "C*#> b 
tl^#*D^i^*<?5m©Tfii!;b \fy h© 2 5 

fc»<D«^»^#a (64) ttrfattft*£#» (6 

i2^#J£i SrAflH- 5 £ fc ^^mt-TS^-y^^ 

go 

e (75) 

^©#««3i£e (75) *»e>m^stb5iaifj^*^« 

fl^SflaWjMfti'S?** (ii) fc, 

wiasn^sfew^^ (ii) tcttH&frsttiifafetto 

Tfi^ffevfs/ Hcg^5vvt, l-$>mn"f~? Lfc 



MfEf&$!c3?J<&¥I£-e#«> k:ft-S*J&©ifc©timfclltlfEA 
05 #l^**rort^fc£*Dgi-5fc ttlw gffz&niife©^ 

3^o^T^©AP3iiiiS*£jitjiEpJ:fcfc L-cufriE#«<j*g 
^e©ittifE*gig*~©api^ii*«rt-3 fc#©#p3¥#is: 

(16) fc, 

wiaijpsc#s (i6) (DMsn^m^-M utsu^*©*! 

10 EMSSrJg-rfctoroMjE#a (2 2) b*m-tZ>Z.b%: 

mwb-tzmim&ftnmw., 

;K5l) ro»t?-7'/i' (5 l) £iftfE& 

tzM&v&vimzw.mxftz^&X'hz r fc &#mfc 

20. (4i) ^fafe*J^oTte@f5ttfs/ F-eMb^ . 
; *tfc*M?t- -5 tfF&1tm&# & 5 fc * ©ffiF8Hfc$R#5&#: 
St, PJ^©feSr*&^i-5*J^<0jfew^^ (12) 

fc, Mmm&®nnjzmmx-'&ibnzimffimbtii%mi 
&<DWui/*# (12) frt>nt>*iz,m&<Dmb*mi. 

25 -T5fc«>©*3?3MS: (14) fc&tf.U ^.nm^M^ 

** 5 i£iaf^*g*f*M- nim* 

30 *t-t--5^J^W)feN{C*5lt5^j5^TiiiodN = REDC (T 
* (R 2 modN) Sr*ie)5fcftTR- i inodN=REDC 

(t) znm-t%m&ft&mm\~&^r, 
Kt>tsftzm\&%t'T*mf-rz>xt)\'i?*? (id 

35 «WBA*V^^ (ID tfe«$tl5S»ifeSCTOT 

m' = (Tmodb) N' modb, rrtN' Jiit^R 
40 ttSm-Cfc!), R=b\ b=2 k t"t-5) Sr*«)5fcfe 

tMIBA^^^^©^tS:AP»t-5fcfc'b(::, Wit 
iHllS©*P^fcoV>T^:©j!jpe^©±fit0fStrs' h-CW 

45 iaA*w^^ort*ft3MH-s-fcfcJ:t> t= (T+ 

mN) /R^ffi*-t-6AP^ (1 6) t N 
WgabPlHS (16) ©*P^*g* t LT t < N©^g- 
li ; e©^t=REDC (T) , t^N©#^-r±t-N 
= REDC (T) b LXMlEtoSSrifeLTR-'inodNSr 
50 t#5MlEgB(2 2) t^*-f-5^fc*#mti-S*J^ 
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wmm. 

[i*#*9] (5 2) m\&&T<D 

fclALfcffiflS^-:/*' (5 1) **L, r©ffif«X-^ 
(51) ^MRtfSMiMKT WT«£Fr«^ f b b 

° [IS** l o ] flHR*£?«tt« WttMtTOTttM 
T—7A> (4 1) S:fl93Bffi3lliJ^»TOT(StmS^S' h-C 
$&3l5£#{g (4 2) i, SB*©ftNSr»lfr*-*3ia*o2fe 

i^s?** (12) hs msmmmmi^m (42) t 
a» fo# fena* fc&<D*fcN t Sr«ITi-5*»s& (14) t 

U r. X 9 MBttMsfeB: ©T4fc»r 

jtbry Hcftj^affiieg^o&Noflgftm' NSr*«> 
5 art Sr#® fc -rznxm s icfsftoMMi- 

[0001] 

tm3set-& 9 „ mm fcfcw-*©-*8s-c*a*j>=r* 

1> CDTVVrJU XA (Modulo Multiplication Without Tr 
ial Division, Peter L. Montgomery, Mathematics of C 
omputation, Volume 44, Number 170, April 1985 pp. 
519~528#RS) SrfflVN-C, jSJgfcWsfctm %ft 5 fJsfefr 

BH-a. 

[0 0 0 2] 

* if ©VHfc * *uiMff*&* y > !7 — * SriS* tt % 

ttAit* 9 -r* bTf— K^fcartafcyoiBM*) 

vvrii, ttS39S«Ji4:fc»fcr*tfeSrKfJh^a««*a 
**vCV>a<; 

[0 0 0 3] mt>©P^S»::*i-UTBt^-SW(encryptio 
n technology) LfcWHWfc*? 1 * ~ yU-^Jflf^fg 

^Ttai^fcri&^oftffiT&akv^ao r©i54 



L.^H®B&"§-** (public key cryptosystem) & fe a 

a» 

05 [0004] Bt-S~fk^t4. AS'J-T a k fBttttVff^ fc 

^WliBt-§-*»2otc^si-5r t^T?#a 0 fa&S&f 
**tt, aim* t g<t cs&^asr^or t m J; 9 
5 **-cas>a. »WH8*t? 

bt t y-fe— ^cMbT^SrA^-t-a,, 
[0 0 0 5] ^MSiB§-§-*tt, i£fi*f*&&B$*tTV^ 

Bt-§-{ii$nfcBt-i-S:«^-t-afc«)<D|i-x?fc9> ^M^t? 

khwis Lfcsf *tts^iit?«>^«^-r a ^ k a„ 
[0006] fB«&«sg-§-&-ctt, fiA^Wl^ft^: 
20 ttHtf ft ^v^Siom^iifHe^o^c/cft^ST?*) 9. 

!&mt£nm$kliS.nA<n*-y hV—fvm&n (n-1) 

25 — ?-?\-&m<gm±^*%wt&v. ±zs#k(OM<om38s& 

^tw«^iisr#^^^v^na<, ^<Dm-&&&m 
(ommznkttZo 

[ooo7] &mM^-ca, ffiA*5^»c«: 
30 ( ff-ra«itt@^c>«5ffigt©^T&9, *«i!e»ffie#» 

5B»^s^u -fev^A^aiws^^Bs^^wa^j* 

[0 0 0 8] *fc, g|EO^ fWW^RTftt, 

ttftkbfix^Zo l^u ^s«* J iRicin?fcafc 
*§{f#(i^iEx-^^iti-art^t?#a 0 
»tt, AMmft^xK, m®mxm%-itir?>z.k& 
45 -c^a^tt^Afcft-cfcatv^p^m^Jffl-f-ao asff 
<yt-i?&mife£m\,x®mmxm&tu mm 

fcx-*£«-§-U ^irBE^^L-fctOiJtfe-t-a 
50 V\ 
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[0009] ^©±51^ ^.IE*-CH:^WSiBt#*©a 

^ -^coBt ^ntc &Mtt#9-Xi*iMEJBi;:2:V''5 

cd*tn ?!4tt#A*:'b©* 5 1 9 7 7¥(cy !?x^ h 
(Rivesth 5 T (Shamir) *Jj;tfc=->< K/W>-(Adlma 
n)©3AI-iot^SnfcRSABtftS)5. RSA 

[00 10] (RSA©S*T/V^PXA> Bf-^li 
(e, N) (d, N) -C, eiNttfi 

HMTCfclK d 5„ 5P**M; BgH§-:£&C 

tt5t> **flSEi:«#<ISD©rA'=fPXAtt*OJ: 

C = E (M) =M e modN 
M=D (C) = C'modN 

d • e = ImodLCM { (p-1) , (q- 

1) J 

N=p • q 

L CM : ft/h^HSHiSClowest common multiple] ; p N q 

[0 0 11] i!?§V e, d, N, M*t'fi51_2_^h 
•fi6fflL-C<> llH]<DRSASd¥-e¥i$7 7 0[§]f£gO*g 

RS ABf-i-{C^$HS^Mfiirtf-§-S©#< -c^Jffl $H 

lafc^^J^T^^pxAcois^wss^^tu 
[0012] r©fij^^witijt<b<o*m©-*^fo 
(^>=*>< y ©r;v^ y xa) ^evrf* y ror/v^yx 

itt, Ws^offiN (N>l) fU&oteNfcSvMc^t 
-C&5&3&R (R>N) Srffiv^fc, tfiMiSHRT^&T 
R-'modNWff^s^RJC &Z>®m<D3i--Q'ftx.Z> r £: 

*t 5r^v=ry XA-r?fcs 0 rrt?, N N N' , R. R" 1 

*5iI>*T«:«t5:T?&l5, J»MTtiO^T<RN, R 
-'ttfiJ5g?cOffiN©±-T?^^:ROiS»^$)!Ps RR" 1— 
NN' =1 (0^R- l <N, O^N' <R) <Dm&*ffi 

[00 13] £bt£;:<?mRK2(D^**!&&teffiL 

b 5 7c«>, T->T R-'modNO^WiiSStoS^ 
"TfBfcfcSo &lCT/V=7yXAl tLT> T-H-TR-'mo 
dN©r;^!)XAREDC (T) Sr^l",, {&U T/V 



=fJ)XAim*JV>T (T + mN) /Rtt^-fffly^Itb 
[00 14] (7;V^yXAl> T-»TR-'modN(OT 

/^yXAREDC (t) \-ift.<Di 1 yteh(i>t>£*iZo 

05 m= (TmodR) N' modR 
t= (T + mN) /R 

if t < N then return t else return t — N 

RED C (T) =t (t<N) 
10 =t-N (t>N) 

[00 15] llHOREDCm fdskTmodN-Cttfc 
<TR- 1 modN^*«)6>n57HJt-X?*)5o ^-"Cx fJ£ 
TmodN2r*«)5fc«){J:tt, JJct^-?"«t 51'REDC 
15 (T) i^*#«>T:^fcR 2 modNfctf>Sf-e v ff^RE 

DC£r<fTx.tf<fcv\ > 

RED C (RE DC (T) * (R'WdN) ) 
= (T R^modN) (RWN) R-'modN 
= TR"'*R ! * R^modN 
20 =TmodN 

r©J;5t-b-C, PJ&TmodNSrJfcfcSriras-t^So 
[0 0 16] (REDCC0#*ltSff»-C0Sfc3S> J?C 

ic, flJsfe(D^feN$)5v^tt»^:R^#mft•t-^t>*>#»ft 

£<D»^COV>T % REDCrc>T7V=fy XASri£5S-f 
25 3. SJ^fOffiN-^S^R^^SfS*©^, REDCCO 
(TmodR) N' ^mNtf>tHm, #l*flx#l»* 

30 "t". 

[0 0 17] <7;^!)XA2> REDC&#1^ 

T^bitiS:-CT= (TjhTm-TJ b > R=b\ 
b =2 k tfe^t>$tv5^&, ^(C^-f-i =0~n-l 
35 W^*?ilb^Sic < t»)TR- 1 modNSr^SfclH)«lCU 

[0 0 18] 

for 1 = 0 to n — 1 

ni' =T.N' modb 
T=T+m' N 
40 t=T/b 
next 

if t<N then return t else return^ t— N 

Z.<D£ 5lJltT#bWTR' 1 niodNt % _B£bfcct5 
45 ^»*i6r*5V>fc R 2 modN fc CD^*Cftt^R E D C Srfx 

5o 

[0019] 
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^*^x^ao*StMa^Si:^5fc«>, 05 
[o o 2 o I ^#JP*J^fc^©&g&:i©TA'=*- 

[ o o 2 i ] Lfc#ox\ S>J^.m;^l^L^_ 
MAttttSB* «!: VJMWMsfetHltftB 3 i £ £ 

[0 0 2 2] 

WsfetWSBt Ufc 0 30 

[0023] b i #»w©as*fc ttzm&ffwmw. 

Sr^-T -5 o ft& gfeSB 2 ttv Afl l (DTtitffi 35 

it try KcjfefebT»^g?fe Ng)^a^^ £ 

5TM^3(i, te&gjtgs 2 -c*» fetts 40 

Stje*h-5. *je£B4hu %mmz<r>%m-m3kb\.x 

[0 0 2 4] £(Di5fc«£tH££Ef!tt, n@^(J5g 

M&\zim.zjkit>z>zb&x'Z5<DX', ffl&ftn&&m 



KSittsi^j&i&TaJA^i^** i i-te^s^, {Sis 

gC^82^C*5V^TSlJ5feOjfeN(0^^&^m , N ({fiU m' 
= (tnodb) N' modb, H"PN' # £T*Rfig:$n? 
*>?>, R=b\ b = 2*t-T5) asteMSftfcfggScx- 

^nUli^iJig^tV, An»^3 0ta^tJlt= (T+mN) 
/RtfS#fe*L.5o i03An^3«t±J* t« % «jE3£«4 
lt#x.6,tL, t <NWf^(i^©4* t = REDC 

(T) , t^N©t&ttt-N = REDC (T) b U 
t, TR-'oodNaqt&frS,, 

[0025] .hi&ofggCT 1 — ^/V5 Sr^i-S^— ^/v 
ffr&ggtt, JMSUOlttB* J: 0^-:/ 

#&bn5£Ap|^l&©tt©T&b h©2<D*f®:£ 

5 =i vt^-# let ►) *^t-5 i b t> 5 0 
[0026] i©i 5 *f-y/HWtSWfc J: •? , tW 

< omvm&Z&m t -5 <OT% (S^^-^ 5 Sr 

feNt *mn-tzmn&b ft*i-s«»»^j*»rt5 

[0 0 2 7] §6.1^ ft^PJsfetf^att, ±3tUfc«iJ 

s/ hmzmmb<o%in*ft^ft s&mm&mmzm^ 

ui?x*iz$-z.zbb ttc, MmM&&»mmv>iMn& 
<Dmx&m&ft®mnmmz>3%&m%:\z.))v&-rzm!8.b 

[0 0 2 8] 



- 5 - 



^¥7-207 7 8 



[0 0 2 9] ^BJfciS^-^/vfP^B^tt, ^ 
gjg^icfflv^fggc-r— ^5<Sr^fig,-t-5©{c x SUM* 
Oj*Sri^l7 5SL.AD^LU APgi£*©T*ii#T5£tf y h»2 
2 o*^:ffl[{c«-jE&-r5 7 K p* Jcftft 

[0 0 3 0] *?gBJlc±5*^J^tf»^BT?f4, flsfe 

»*j:<*i*fmtftMesr*afl:u m&m&ttn&xm 

[0 0 3 1] 

»JWfcRWt-«. -H6Ufc*>'=0' JJOT/nfUXAtr 
4:, — iRWH:ttH80J:5fc*«i#*.6»ix«. 08© 

[ o o 3 2 ] h 8 ojHftfWSgBa. jfemai^ika 9 , 

R=b\ b = 2 k tUT> T-»TR" 1 BodN<D*Q.aSrff 
HOi.U TV-^ll, Nl/i?^12, N' V 

KDfiaWmi 6. IlO^^ 1 7 S -Nl/-^^ 1 
8, Sg2<D*Pg3§l 9, Jff2OVi?Xjr2 0#J:tPfcl' 

[0 0 3 3] % 1<DU*/*.? 1 7 V -NW^^l 8, 
&2©An3£8§l 9, I2©k^2 O^Sit^-fel^^^ 
2 1 HC 4$iEMfi2 2 £r#?/$*t-$, N' U^13j8 
± T*S& 2 CD Jf*g£g 15 4»feft5 tt&ttttaHft**£tt 3 
lfctoftU roflj«WIMI»ja»3 1, N^?12 
*3±T>*^1©*^1 4a»fesfe3&#ttte«£jg863 2 

[0 0 3 4] JWjftOttNSra bfy A*fii£ 

a + n k If y h i<5JfeL-C, JbfcOMjfeH-JB&llKioV'' 

V-'^^ 1 2*5J;T^N' Ui?Xjr 1 3tl, *«-a try h 

<**:n' &*ti?tomtt-rz>. *2^>«iH»i 5» % t 

1 iroffijfi©Tftk h iN' W^^l 



3 ©Tttk If y V h ***-*-<5. & 1 1 4 ttU 

<o{*mi: k * 2 ©sfclWS i 5 

<z>T& k ir y h t &mn-r&o 

[0 0 3 5] ^ 1 <DM&® 16B, T VisX* 1 1 <D& 
05 fsHB (a + n k try h) h t& 1 ©Se3S« 1 4 OJUMt* 
(a + ktfyh) fc«rfllJW-a. US 1 OAPgCSi l 6 <D*P 
#Jgj|l (a+nk+ltfyh) OifitaH- (n-l) k 
+ ltfy'M*TW**# 1 10rt«E*»lffLTnEIO/l' 

10 St, * l oiPjWS l 6 ©toJMS*©T4fck try h SriSx. 
5<S»OTtti + 1 *9 hSrfiWU -N^# 1 8 
tt, ^ft#*.fo*W5W*OjfeN|cafrc5< -NOH (a + 
ltTyh) % 2 (DApgSI 1 9 fa. flOl' 

l 7 <r>>%$m. fc - N ws?;* * i s<D®#m.h £r#P 

15 3*UTT, I201/-^ 2 0|Jl«:}$$-y:5. -feW-^^2 

its, »2oi/s?x.?2 ooa + i try ho«^HB:©a 

Jb&O 1 tf y K («F*lf y hlC*a^-r5) Qlt&ftftk 
is *9 l 7©fiM*fltSra*U "0" co^-nm2<Di/ 
[0 0 3 6] i-/At?*>, fJjfetHHESr1T5»^-, *ft*a®t 

tt-^n^je-r^o A*taasWRTr*» sfT^?i 

25 llc-^x.6>H5. iOTV^^ l lOflM^OT&k 
tTybfcN' Wi?^^ 1 3(0(%^ffig(DT&k If y h tSr 
^2©*»«1 5tcA^-t-5. ^2©fISl 5©*f 
Jfe*©T*tkbfy hiNi/y^ l 2 otefSfitSrSS l CD 
m^gg 1 4 ICA^J *(0¥m&%:k TUiSX? 11© 

30 «^tt^^lW*P»|§l 6\ZAJ]-fZ>o TKi?Xfil 

ltf i wAp»^ i6i on©yp—^««oiimb^ n * 
«o»d-H:< K l (Dmn^r l 6 eoio«^m©-tffia + 
(n - 1 ) k + 1 tf y b Srf|T>*T 1 1 (cA^-T 

s„ /p— ^«Ha©ia«asiiteaibfc»a-tt, now 

+ 2 tfy hB*t?©a + ltry bfrA9'tttU ME^S 
2 2©il ? 1 7 }rA^3"t"2> 0 

[0 0 3 7] ffiIE^g2 2m 
^17|C««fU t©Mtti-Nl/^?18©f 

40 fWtfcfeJK2-oiiUH»i 9teA*U *l*tt*«r*2© 
v^^2 0|::#x.5 o ^2©Wi?^^ 2 0<o±^ l tf 
7 h©«S-tH#2 1©aM#i:U, "I" ©# 

^uii©^^ i 7©smt^ "o" ©s^-tt^ 

2©l/-^2 OOi^Nt^-feP^^ 2 lT^^^tV, 
45 LTm*$tu5o 

[0038] r ^lE^S 2 2 ^*5ft5Matt, * 

^roii^ fMK«]t«s 2osp^B{Br«t)i^c^a^ 

50- SblciOKtjftSr^ftJiaWsWH 
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[0 0 3 9] {&$c3?£g83 2tf>#MlS#tt. AH 

§ oft»1taf-^ fc l/ctto T*J < £ b K <fc 

[0040] ^RlCttMNAttttaMtOft i 
feS^fcfelfy b$:£a = 5 1 2 N k = 8 s n = 64t 

&mi exxxmrnsm* 2 srjyirrso «iEise 2 2 

[0041] £ tic, 02 ©3M*tHi»«li:i8V^tt, 

0 8 |c:&r?3tijtiRffl4R*£tt 3 1 iCftstT, f&grfffSRf 1 

1 &ffi;t;fc<8F#ffif?RS*5£SB4 2 8r«rJ"CV»a. 

In** j£ Ut«Mm' £&»UT^<5„ TW^l 
lfi x 1 0 2 4 tTy bfOA^Jl/^^-efcfJ. rOTW 
1 1 1'tts «Wsfe*T*J «t Vlg 1 ©APgg&l 6© 

wa/p— ^mfAjastta. <**it«7 i -y/v4 1 

ttv g 8 ITS' bJWt% 2 5 6 Of-AVT^ T 

1 10>T<fc8tr«/ h"CSl5li"5t 8 tTy h^fg^lt^ 
m' SrtiiA-rSo Nl/^12tl *fc&0>8xN3rte*fi 
t5 5 1 2 tfy hOV^^-C&S. 

[0042]»lOSiaiE»14tt, 8lfyhX512tf 

y h<om$m-r*3b<o , msmm.T—fjX'A 1 

S1614, 10 2 5 f y>©HnJHS-Cjb t) , TVJ?^# 

1 1 omiHi t s& 1 w*3ts 1 4 omntumk mm* 

iiEgf 2 2(4> 0 8«^itfl2 2tl«ICt>rc> 

[0043] ^mm«»^P4 2 <o\awmwr--7>vA> 

ltt/HSlcsH-iSWN' <£>T&8 try hSrAp^ 

ft:±0255 U *£*<Z>T& 8 If y h SrAP 

*E«k.«rr Ku^t L-Cx-^/HtLfct^-C-fe^o ft 
*J^T*stw-^X^ 1 HnAA^nifc, t©T&8 
try bT?fg^^7 i -y/P4 10*3ltfrV\ ^o3t§| 
(=m' ) tNV-^# 1 2(0«mtN&$£lcDA 



1 ©*n^ 1 6 -cflnH-rSo /v-^sifcn a* e 4 

*iS(D#^r±, % 1 £>#0£l§§ 1 6 <Dl3mi£%:<D±.tfL 1 0 
1 8 tTy h #T>*T 1 ltLSB (leastsig 

nif leant bit) {Pil^b-OfcT AA U *mj>V--7%te& 
05 /V— :/«lHH&n#6 4|E]S<?5^fi x ^1<DADH 

^1 6©AP^^Tfil9 try b@A»e>5 1 3 Ify 
StOffibT, *jE^«2 2 0lld)l/^# 1 71CAA 

[ 0 0 4 4 ] r <D £ 5 0 2 CDfiJskfHf^B t -f-tb 

in, 0 8 KSJttstefcH^ 

15 3 2«aj^^x-^WfcL/c»5 5^s 13&i£iHfc:£*v2> 

m&.x hTsmtzn^L-rz n t s 0 

20 [0 0 4 5] 0 8^*5»t^<Sig^L^g53 2©^ 

^^CS$C3 2ro^Sra+ktfy hX2 k ©^f§0 

[0046] 04 Jii^-f fg^T 1 — y^A^Srffl v^fc*l^ 
tf^gtt, 02tlR)«© > T^^l 1, ^1©*P 
30 n&l 6*SiT>-ffiiE^S2 2Sr^«t-r5o ^t»-> 04 
<Z>3&&W#S«l-*5V^-CttU 0 8 JC*5^5«^«gS 3 
2lcft;LT> m®LT~zf/is5 1 Srii^fc^^C^S 2 

i^»T©TOS try Hc^$^rT*J^C0feN<Df&i6: 
35 m' N£&ii?<jLTV>;5 0 -T^^*,, ffif«y-^5 1 
JJ, 02O«)Sif-/;V4 1, Nl^v?JX^ 1 2*5i 

v^ i vmm 1 4 A>6> &£&#ro#ys§r-8§ uc^- 

8 try hX&m-tZ t 5 2 0 Cy hO{g«5:*^*^ttJ 

40 A$n5, rtoftSfcx-^/vs i», fiajx-tt^-f^ 
3^fiiMcoj;5'iffi«:7 1 -^^AS(- : e§o-c, * 

»tS5 2 0 tf y 2 5 6 (DT—^sUk LTf^fiW" 

[0047] n ostakMotf^- 1 n«i5:«ji«3fe«Taj 

45 1 l|dAA$tV-5t, 'TW^# 1 1©T& 

8 If y h-C«f»Jl3£«B6 2<0^x-^V5 1 %mB\ 
U ^rWi^mt Tl/^# l l <Dffi£8S 1 ©Apgugi 1 6 

xto&-pZo m i <otm& 1 6 cDjtag&cDton, t) 
t ui?^.^ 1 1 b w. i <o*ph^ i6t <om<omn^— 7 

50 ^a^W^S«:JixBLfc^iro3IJSMi:l53«^*>^ 
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5= . 

[0048] z.<ox^>\^ m4<om^n^mt-rti 

ft ?z.b&x%Z> 0 

[0049] 3 (D^MO^-y^ffr&ge 

^HKT^P&Siv T&k ^> hJ> 5 0 fcfcSirV^tefC 

[00 50] T'-^H^^Sas Nk^^ 6 1 N AD 
^6 2, JP^*V^^6 3*5.timiS^^6 4 

ON^^6 1 <D&Wm*MW& 6 2 9 m UJP» 
3 \Z&ft£fr^ ffi&W&&6 4 «U iP^*^** 6 

3^mKWTfi^T^trs/ h<0 2CD;fit£fe£*«>$ 11 
.t p^u-^^s, 3Hfc» «m^^g»6 4-e*«)e>tufc 

I?:T-y;W7 Kw* & LT> Ag'IMSSvs?;*.* 6 3 

[0 0 5 1] ii-eti, ^(DffiHOfcfe, fJ*<D&N 

§1011001 i 2 fc U 3?5l£r4 try h-Tfff^ 1><£> 
ir-TS,, El 5 m&vvr, *i\ p$rr— ^VK^>o#@-f- 
t£t>*3T KW*.0fc:-fe:y h-TSo #cl£0tt:N 1^**6 
i oM&ro&NfcAPx, AP^iS** loiioon, 

f©Tfi4 tfy hSr&UttiU «««SLgB6 4-C2ro« 

5 1 1 1 0 1 2 K:&5©-<N T—^JWT 
l io 1^101 iooi i,5rts/ht5, 

^*K*P3S^*&-fc y f LT*$>< „ 
[00 5 2] MliU x 0 5 SUs&CD 
SN§6 0APg LfcHt 1000011001 0 2 tC N N 

§r*Px.T 1001110010 i 2 £r*#T, T&4 fy 
KE>2<OffifScl 0 1 l 2 Sri:5„ -tLT, f-^WT 
KW* 10 1 l 2 (ci 001110010 l 2 £i??/ ht 

-ci^ 0 rcoi^'i^^i 6iHii^»)jg-rrt{-<J;f3 > 

[0 0 5 3] r^Jte^J^ctSx-^fP^S^ « 
*ffi[TlcjbP*.5t, TffcktTy hasotfcSfcv^ttft 



5 0 rfflr-^OTa^ JWBfcl&OjSUJP 

$jjvg ( 2<o«g:Sr*:«)5*!! ; a*ja;T^7 i — 

[0054] otesfe^j 4 > #$gpj©s& 4 ©nffiMttx m 
[0055] me KTfrrmnm&fY&mmti. r= 

15 b\ b = 2 k tU, AB-»ABR"'b<kINO MS Sr^T 
5t)OtU 02 fcPHf?\ TV-^11, NUi?^ 
>12, IlOflSH, mi^APW«16> ffiiE^ 

e 2 2 *J itm^clf «x-^/V4 l $ 

20 Is Bl>-^7 2, ^3©ffS7 3 *i <fct^3 CDjP 
^!§7 4SrlS^TVN5 0 

[ 0 0 5 6 ] A 71« B t'i?^.^ 72, ^ 3 O 

Jfegli 7 3 33 i.Tf& 3 OJbP3¥Sg 7 4 tt##Jfftg§£B 7 5 
§1t^U-C*3tl. TV^U, Nl/^12, ^ 
25 1 14, §1 WAPH3S 1 6 *J J:OTgiSc1f $B:r- 

^U4 1 tt*J^#g»7 6 £«/&L-CI^.5o Al/-^ 
7 ltt^-X.fen5*^CASr»^U BV-^^72tt 

^72 lc^S^»*SSrk If s> hfef-T^b«l 
30 ^Offltt, Aki^X^ 7 l<E>S£SScAKJ£3?i-3o *P 
|W 7 4 (4, n IslO/V-T'MaoM, *J^«^i^e 7 6 

<o*p^§ 1 6 cDfo&mm&m$ffi 7 3 o»^tig*i^p^ 

[0 0 5 7] Z<DWr&, @2©f^ittS4!), 

35 ^Sfi 7 6 OAP^g 1 6 <Dto&&mt& : t<oti&ton$* 7 
4tcx^§^-cniHio«ia/w-7*Sr3#^i--5o rrt, 

m 6 <D^*J^ft^3SBtts 0 2 {C*J (t5 T U'i?^ ^ 1 
1 t*aa'l'— 7*CD$B^-, 5 12lfyM6©Al'^? 
7 l*Jit>*BUv'^.^ 7 2, 5 2 0 tTj/ HS<O^I&7 
40 3 , >i e>t>*(- 5 2 1 If y Hg^AP^ 7 4 SrA^-T 

pj-r^o Bi2o*j^u-^ji§^©^*^fij^ff^Lg 

45 *S:T Ui?^:? 1 1 Ic^A-fS J: 5 K ^ i: 

s^tiao, fJsfess^s^Tw^^i i, ap^§§ 
[0058] m»»5fe<ir=fT5 2wrtat>%m.^xxm 

50 AtJitfBOl/^^ 7 l$3iV7 2ICtnf 1 
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tvA^StlSt, Al/i?^7 1©ft)|ffii:Bl/^ 
7 2©{$^j£©Tte»>6>8 hTo«)flfclS«HI7 

g/v— y<on&m. mm\io t-r z>) n>m&m7 4xfia 

S„ /V/— ^WlHl^n^6 4*i»©»£\ tiagmi 6<OM 
&if£*©-h<a:5 1 4 tf s/ hSr/W— T'l-if V^ — bV<y 
* Lt»^3 KAfiU &0©AI^;** 7 1 1 B U 

i?** 7 2 k<D#mm&&mz.i}B&-t-z>. jv--?<»mL 

n#64 ©4f-3\ MHi-gs 1 6 ©ADl? ^©Tfifc 9 IT s> h 

5 0 i^i^^-f-^rfclCilJ, 5 1 2 tT y h OA B R 
-'modNiSttEgB2 2*>bW*SH5* 

[0059] mmm s > jgsn ©sg 5 ©usstajn 0 

T«^Lfc^»^fh»^S©»J£0iJ-CifoS„ EAT, * 
^0^5 0*teM^#S*»*J^H-^iSfil^ 04* 
7tti0 6 t p)^(O^(cH|Bl^$r#Lr^-r0 7 

. [0060] M7 izfa-t%!&m&fti-&mmtz. mitm 

TI/'^ll, SSl©J&D#»16, «IE^fi2 
2*s±t)H«fcx-y/W5 l«r*flN-<5. Sfelc, 07© 

^71, B^72, I3©f»f7 3*5otT>*|&3 
WAD^7 4^ftTV>5. Al/^7 1, BUi/X 
*7 2 v !3©l|«7 3^m30»|^74B^ 
ffl^If 7 5£#fj&UT*3iJx TW^ll, mi 
©*nl¥3f l 6*j J:V(Mk7— y/U5 i BM^atH%C8 

[0 0 6 1] 06©4&£-il5l«?i;:, Al/^7 1B# 
x.fett«*^A§r^U Bl/^7 2|J#tf.W 
&E*£feB Sr^i-5 0 m&M 7 3ft, B i/-^? 72m 

n IsKO/v-^sora, M*Jft£KB 8 l ©;&n3£§l 
i 6©^t&l&KJI&7 3©&JH3£fc^'*-£ s AO 
»1B ©iDlfigjSItt*:©* SAlgJI 7 4 KA* S tlX 

[oo6 2] Kid, *&me>mkftnmwL&£x*si&mi 
tti-u^yy h?=.Txn$i-tz>z.bt>x%. * 



^ [5BW©3b%] jB UJWl 3 tc, *»WfcJ;*bfi3t % 



[00 64] 0Hx.ll V 7 M7ir-e*38WSr©*JiS*W- 

05 gmftzttm-titte. T-zfn>&m^t£^m&<z>mw& 

&7-—?fl,-)vtS& 3 1 1 * •? , ^©SSIftttW fc^Tffc 

io U AP^*©TffiM«fs' h©2©*fg:&#«>, •?-© 
2 ©4§gMfiK*f;S1-5T K^;M^I^D3ri&SI£te*frr 

{fr&gB&SfiH-<5 r. t 5. 

15 mmtom^nm] 

[01] *^K«3»5fefmgB©#^£*t-®S0 

[0 2] *&m<o%i<omi&m\mzM&ft»$iW.<om 

20 [0 3] 0 2CDpJ^ff3¥iS«TfflV>5^ffia7 i -^ 

[04] *38W©^2©|UfeM»c«5*Js*f^#3SB©» 
^Sr^-TT'n ^ ^ 0t? & 5, 
[05] 04 ©fJ^tf^SB^fflv^SfSm^-^^ 

25 fiS;-T5fcie)©*^pj©m 3 ©3Hfc«»c«ay-://Hfc* 
[06] *«K©»4©safiMJJ:#5*3?»!l!*!ff-SCilfi 

©«j* S-*^ C 2f ^ 0 X- h So 

[07] *&w<om.s<omi&Mim5mmi&ftn%im 

30 ©fll^S:^-t-7'cis'^0-CfcS. 

[08] ^•>=f^y©r/v^yXA^M»c/N— Ki>i 
I»*©RW] 

35 1, 1 l-Tl/5?^? 

2, 5 2 

3, 1 6, 1 9, 6 2, 7 4-JPJMI 

4, 2 2-«iE^B 

5, 5 1 -$m?T—-?>\> 

40 12, 6 1-N>^^ 
14, 73-i»» 
1 7, 2 

1 8 NV-^ 

2 1-tW 

45 4 l-MISST-^ 
4 2-ffif«ffif«»^S8 

6 3-Jn3Mg*ue?^^ 

6 4"«SI^SB 

7 1-AW^^ 
50 7 2:"Bl/^# 
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